Wound fluid of rats fed protein-free diets delays wound healing through the suppression of the IGF-1/ERK(1/2) signaling pathway.
Adequate nutrition is required to maintain healthy skin integrity, and malnourished patients with poor protein diet often experience delayed wound healing. Understanding the cellular mechanisms of protein malnutrition will justify the importance of optimal protein diets in health and disease defense. Therefore in the present study, we examined the effects of changes in wound fluid composition and its function caused by protein malnutrition on wound healing. Rats were fed a control (CO; 20% protein) diet or a protein-free (PF) diet for 2 weeks; we then created full-thickness wounds on the dorsolateral skin. On day 5 after wounding, frozen sections of the wounds were created to investigate the state of granulation tissues, and wound fluid obtained from the rats was collected to examine variations in cytokine levels and its function. Wound closure was significantly delayed from day 4 until total wound closure in rats fed a PF diet. Thickness of granulation tissue, which is composed of mainly dermal fibroblasts, and Ki67 immunohistochemical staining were significantly decreased in rats fed PF diets. PF diets decreased insulin-like growth factor (IGF)-I, which promotes wound healing, and increased IGF-binding protein-1, which inhibits IGF-I bioavailability, in wound fluid. Wound fluid obtained from rats fed a PF diet suppressed dermal fibroblast proliferation. Furthermore, the wound fluid remarkably decreased the phosphorylation level of IGF-I receptor β (IGF-IR) and extracellular signal-regulated kinase (ERK)(1/2) in dermal fibroblasts. These results show that wound fluid of rats fed PF diets delays wound healing by inhibiting granulation tissue formation through the suppression of the IGF-1/ERK(1/2) signaling pathway.